In vitro model for evaluating drug transport across the blood-brain barrier.
The passage of substances across the blood-brain barrier (BBB) is regulated in the cerebral capillaries, which possess certain distinct different morphological and enzymatic properties compared with the capillaries of other organs. Investigations of the functional characteristics of brain capillaries have been facilitated by the use of cultured brain endothelial cells, but in most studies some characteristics of the in vivo BBB are lost. To provide an in vitro system for studying brain capillary functions, we have developed a process of coculture that closely mimics the in vivo situation by culturing brain capillary endothelial cells on one side of a filter and astrocytes on the other. In order to assess the drug transport across the blood-brain barrier, we compared the extraction ratios in vivo to the permeability of the in vitro model. The in vivo and the in vitro values showed a strong correlation. The relative ease with which such cocultures can be produced in large quantities facilitates the screening of new centrally active drugs. This model provides an easier, reproducible and mass-production method to study the blood-brain barrier in vitro.